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Abstract: 

PROBLEM TO BE SOLVED: To provide an information storage device comprising a highly effective current 
magnetic field generating means which does not lower a current magnetic field which is required for data 
writing even when a critical current is lowered. SOLUTION: This information storage device comprising write 
word line 11, write bit line 21 which is formed across the write word line 1 1 keeping the predetermined interval, 
information memory elements 3 which are formed of ferromagnetic material sandwiching tunnel insulation 
layer 33 and are provided between the write word line 1 1 and the write bit line 21 at the intersecting areas of the 
write word line 1 1 and the write bit line 21, and anti-ferromagnetic material layers 42 formed in the side of 
write word line 1 1 of the information memory elements 31. Moreover, this information storage device is also 
provided with a coil 60 which is formed around the information memory elements 3 1 to generate a magnetic 
field. COPYRIGHT: (C)2003,JPO 
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(57) ISft] 

[W] eswiifi^fiTit faVfti^onucs&B*!: 

«*j*<&t* MS 2 1 aj«tttfTh>*;Wft«JB3 
3%^r«fiSSti4fc©r»*ii*!7-Fai itm 

Fttl 1 iS*iA*f^ h«2l t©PaccK^6hfcW 

« i i wjtc^st$n/cJS3Sfisi±i*®4 2 tzffiTLtdmn 



1 fiRaSttKJi 




1 

ft £ ©Pal tc 6 ft fcflttBEtt*?- i , 

»»1£{*jb i Srfix. fc««Ett»Br* r , 

5 tcffJ^S S ti/c =i JI/ *« A fc C i «r 4S« i "T S W«E 

^ftfclfl 1 ©=J^JH2iB<b, 

ftuES^SA^t' F«±#*»fcte*W* <fc 9«cEB3 

n/cfeor- tt**i)HBtt i ©^ j )i>m%<D— tm\±mc 

IB^ 3 ft fcSf 2 (D a W JUEtl i . 

£ ntczmw, i ©=> a JneaoffeMS £ fiuis^i 2 <o ^ a ji 

IB 1 EttOtiMEttKB. 

SifiattftT h > * ;i/«jMHB £i*/u"C« IS 3 ft Z> h co-cm 

«<fc©MIK:RW ^ft/clitSREIfiK^ £ , 

SMSttttJi i *«^. S1««Etta6B©HJS^j£r * o 
t, 

mES9feBBttM«JSHLA:«. *tt< £ iWEttMRE 

Jl t F > * JU*B*M t Sftttttttft* 6 & «E1tB i * *JS« 
T£XfI£, 

ffTEEttB* e> meswBttM * r *^ * > y o 
r. irs5««Ett*^oTfficcffij|*r4«tt)B*?Bfi!6-r 
zttbic gnafiMUKD-^roBBiiKcEBd ft &m 

fuE F > * ;l4ftf§H *t*^-->^Ut MffiEttUR 

^ftjasraxs^ 

BuEtiWRKtfJR^ »E«*UB**«fcO p fln ©a^HEH 

IIEfl»REtt»W±B«c|«r 4WEB*ii*tr * h 
B**fll"r*XB4, 
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2 

WEBS*** * h»*»ars»2©»»B*JI5SE-r 
&X*I<L. 

FtutBSiC2 , 1 <D*fi»JglcSuE» 1 ©=H ;l/iQBO-«l 
W«B©tt*©flPiB««:EB3 tifcJSflcoJB 1 ©a -Ol/E 

itulBJil 2 ©tetMLhCC h5EH KD^>^^hi huIBS 2 
CD a > * * F ch «rlglWr *S 2 © ^ -f Jl/E«*»flW 4 
10 XffiliA/cC<b«:#S»<b-r4««ElSKB©SSii^ 

So 

[000 1 ] 

#ffl©»f bfttc* o fctRSSccffltfb s -ti- £ c <h cc <t 9 tf f R 
*EttS # S««E1*«B*JJ: CX*0«jfi*ffiecH-r 

[0 0 0 2 ] 

20 »/j^«B©»awa»Rcci fettle cti^«^s-rs 

M$&<D&&c J: rj ^»wcc/J^{b^^nj#6^c^- F 7 s 
^^^^^^ ^^^I^x.^]iLt^t^tl 

[ooo3] ^if^fcfe^ u i t/tii, ^mwzm^tc 

^S/a^y*. 5SKW**fflli/cFRAM (Ferr 

0 electric Random Access Memory) &£# s *frf6J"l 

1 0 On sfiK£«l»tt»9fl^#**. — ^. FRA 
MCC*5C^T«. »#»it*511ifilsia3&si 0 12 -1 0 14 T^ 

[0004] cn6©^^w$^l^^f^tt^^: , ; <t 

L"CttB3*VClr»*©J&J, WAtf Twanq et al . , IEEE 
40 Trans. Maqn. 33 (1997) p449SJ tCKSSS tl"Cl^<t ^ 
^C, MR AM (Magnetic Random Access Memory) i>L 
<«MR (Magnetic resistance) M •=& V t H Itn&ffi 
M^^'Jr^)^ S^OTMR (Tunnel Magneto resis 
tance) «*4©«f14IoI±K: <t ^l^iWi: ^ CCtt r> 

50 i A^ffl Sti, WlOOMHz rsbf^ pJlffi-C ^> £ C <b 




(3) 

3 

& % R.Scheuerlein et al , ISSCC Digest of Papers(Fe 
b.2000) P123-129 r$R£3*irt>4 0 £tc, GMR (C 
iant Magnetic resistance) ^Jj^ttlcfc Oi^Uj^^tf h 

4<fc3«ctt^fc3U£"Ctt, **<3M*3*ir*ri>4. 

[000 6] 

I, *©*£»*WCj:ortT5. TMRJR^tDKtWi 10 
(fBlf.il ) ©K&ffil^Stmcc <fc 4 20Oe-2 

4, c^rmmwMomMc^tj:^. m&imvi&m 

JA^?- PtBIBs^O. 6Mmilt, iE»<DIBJ*£5 0 
0nmi«i, 3MA/cm 2 KftO, S§ISSSt4flH> 

(l£B«fHBK : 0. 5MA/cm J ) &xU>7 2 0 

B3tamiittosH« ft -?t<4„ 

[0 00 7 ] £/c. MRAMGCte:, »jS±0*KWaH 
«##fiET4. MRAMfcfettSfiBtttt* IE«K«*«: 

SW c <t &t ± o r«£-r 4Wft»»cc <fc o r EttBOtt 
{b^Hls^-y-^cicc^oTtf otl^. <tC4#, HK 

4«IM*/h3 < ft 9 . -ttE«««©««*^/h3 < i±3 
4£f#ftl>. cn», fWBE«K«<Z>»IBtt3&5{STr5 

[0 0 0 8] Uc^ot, fa»mift^fSTLrfc«#3A 

6 nt t, > 4 D 

[0 00 9 ] 

~C&4 0 40 
[0010] *»gj©t»«Ett«Btt. St F 
BuE«S?i2^9- KI8iBff5ini»*«l*rSitT 

> * M&mm * sw, -c«a& $ n 4 & © r bu ibs * ^ 9 

- F,«£tufBS£iA^t'* Hti©Sta««tc*jW4|J 
ffi§tiA<&7- FJS£iiiE»£riA#t^ h«ai<DPfl«:89: 
W 6 n/clf «IEtBR-?- i , iWEWWEttSR^-flMI * jA^ 

mjIBtf *HEttSR-?-*» 9# < J: 0 «C»flE3 ttfcn 50 
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[001 1 ] JbEtiMBEttKBrtt. 1MRfetHR?*Bl 

4 ;u jc <t o riiHfftji£3 tici # plffitc & a . 
Wot, JB^a^ttct fe&i*BW**©(fiT3Wiec 
o/ciltfe, n -OUC <fc o X 4>ft I ifSSsr <t 0 A# ft 

b»»i* # ojtB c«c 4 . 

[0012] ^-<DiSStcj:<9^b/c^, 58W<D$fc 
3«D£BIWft^6CDSBSf* rilt, H = I / 2 tt r 
(A/m) ©sWcJ:*). «ttS«^JSE$n«. CCt 

iea^3 ^ juk wasr 4 c t k r 4 D c c l 

tt, H=N- I/2 7cR^^-C*Stl-2>. #fPJ<Ott 
fRsEtfiSa-C«. C (7)3 ^ Jb4>fct»«Ett*¥-«:Kfi L 
Tl>4C£a>6, fi£*©l/N (N»^t») (D^Sfc-C 

im-fl5SE«w«:f#4 c t &x- 1 ^> 0 

[0013] *|%Bj(DW$RIElSSS©Kigj5ffitt. B»BE 

©^^rafiSsti-sfco-rtuiES*^^- F«i«r 
iss * & # b- v b m t <D3tmm cc *$ w ^ m is< * ^ 

•7- F3K<tBugES#3i*t:^ VWit<Df&K.mthirvtdfc 

< <t <>iKreifmiBtUR?-«:«tek-r «©ccjj»tts«attt# 
&iBttn i *fiR«-r sis <t , bui Ei2«a ^ e> mjias^ 

Tffitc»tt-r SgSi^Mt ^> £ £ . gulBig^Jl 
©-*©fflJffl<9JCclBB3n^ 1 con <{ jimm&mfSLT 

5 IS £ . BuiE h > * ;u*6«B *tt^-i>yot 
ttMIEttSRT-SrJBJSS-rSISi, SWBtfWEttJR*, mi 
SESSSBte 1 con A ;HE»*B 5» 1 ©tft*K* 

jaatraxai . roietf«iEiBRT®±BK:88B-r ^ftj 

SEStii^tfy FiS^ja-r-SISi, milBS^iA^t: 

» hiB*aair6i(i2©iBiw*»«r*iai, mfta 
»2 . » i ©*B»jstcsjfE^ )vmm<D-mcm 

»©ft^©ffl!Jffi««:iBB3ti/c8!l©» 1 ©3 JUBH© 
ffi*«:«6«-rs»2©=i>*^ h*JBfiSr*Ig<t, fu 
IBS 2 (Z)*fi»JS±tC at? SES l©3>^hi ijIB^ 2 CD 

fI<b£fi;LTl>4 0 

[0014] ±IBtf *REttKB©«Jt^ffirtt, 1 O 
=J-f JHE«i»2©3^JHEtt<fc*l CDn>^^ him 
2(Dn>£^ FiTt»«EtSBR J F-*K0*< 
;U* JBflE-T 4 C <b 3^ 6 , t CC £ ^> ft c » sswmsso 

<fcf5^c*tt«i«»l|i«:»^3-l*4Ct3&iDi(fi«:44. L 




5 

IttREtHR^fcEBT £ <fc 5 «c JKJffi-r 
Ol/N (Ntt«*«) ©B»rH— 
SW «E«8SB#JBfiS $ ti 
[0015] 

[»W©S8*WB«] **W©ttfllEt8RBK:«*— It 
[0016] B*ttbftl>#. ¥3M**««:R*HJLIsI 

[0017] tux. Bitt^-rj^cc, mmm 

JBSc^tiri^c COSt&^-Kj&l l i»f3£©H 
Hfcg^T, BfciA^fcT* h«2 1 (2 1a, 2 1b) 
tfH^ffifc^oiEBfcii^-KBl l tcjSft <« 
*«b:£) rsj^KatflKcEBsnrt**. 

[0018] $ 6&t±IB#£3A^9- KM 1 1 <b_bfBS 

?EfBliS^3 1 Ola, 3 1b) #EB£ttTl>£. 
t©tf$RE&»^3 Will lMh>^«M 
^ (MTJ :MT J ^Magnetic Tunnel Junction© 
0S) ^0<«h>^;UMmffiCiS- : F (TMRKT- : TM 
RteTunnel Magnetic Resistance©!^) *1TI> 

[0019] ±lBtffRIBtf^3 1 mZ&ZhV- F 
Ml lM<fcth &»ttfl*&ft4HftB5EB3 2. h> 
* Jl/fBIM 3 3 , cfc 0 ft &Ett» 3 4 £»C1S 

BbA:«Jfi«:WLrc»S. ±E»fbH3£B3 2tt«it 

(CoFe), ~?$\>t« (N i F e) 
feU< «it«0. 5nm-5n 

m©/»SK:JBflES4i, ±Eh>*JHMIB3 3tt«fl*.tf 
ffi{tT;l/5-£A (A 1 O, ) fl»J*«0. 5nm- 
5 n m©/*StCJFa£$*i, ±EEtt» 3 4 R{H*.tX:3''< 
;Ub& (C o F e) , - (N i F e) h L < K 

*ti6<D-&&**f*"C, 5nm-5nm©13 
tcjfJSESnrc^o ^OT, ±EE1ftB3 4tt»<t8« 

[0 0 2 0 ] ±E««E«3R^3 1 ©±ifiS£iA^9- 
Ktt 1 1 ffl(CttK9iettttB4 2 *Stri8J&IB4 1 ( 4 
la, 4 1b) *JJBfiE3*iTl>4. SSKB4 1 teH^ 
LTl»ttl>R*fflL|g|BW:SaftSn43>*^ h 4 5&c 
88Uti^. ttte. B7fttt0«rt»#. ±Eg&S«4 l 
©#£&#7- Ftt 1 l»JtC«0»iLtfa^b^*>, 

$uk by fc * > * ^mxi\m $n^u7iwte>n 

Tl>T&J;l> 0 ±ES9li»tt#»ttffl*tfB^v>^> 
(PtMn) , v>#>§£ (MnFe), ^J^> 
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//> (NiMn) fcKtt-f'J W (I rM 
n ) T\ fflx.lt 5 n m - 6 0 n mfl g©JI 2 
MSte3 0 nm©Jf 2Ct^/&3ftTl>£ 0 ftfcC©J13 
tt6 0 nmJ:0 fc/P<T&J:l\ 
[0 0 2 1 ] ±EJg&JB4 1 («Atf«T««H4 1 a 

iftuxmiozi^jvsmbi (5u)« 

SntUS. ±E§£SA#t'? hS2 1 (2 1 a) ±tc 
tttettB (H^it-T) */T Or t h«2 
10 1 1 CcS«rSt»*BEtBR*3 1 Ola) 

^CCtHtej^fcOT— 4B*^l©3-rJHBS5 1(5 1 
a ) ©-fflfffii^CEBS ttfcSI 2 © JUiSM 5 2 
(5 2 a) jWBj&SjIvCV&. § *>fc:±E» 1 ©:=> *Y ;U 
IBJH 5 1 a ©— *8 i _Lf BJr! 2 © 3 -Y Jl/Effi 5 2a <D— «S 
t%mfc$Z>m\<DzJ>%>? V 6 1 (6 1a)«^ 
ntt^ c $e>tC, ±IBtg^J14 1 (4 1a) ©ftfcfr© 

BJBmccttim (B5W) *^orKBSttfc8iJ<&ifr 

l©3-fJl/EB5 1 (5 1b) ©f6*Bi±E»2©=J-f 
;HBJ»5 2 a©ffiiS<b^SttraS2©3>^^ h6 2 
20 (6 2 a) «^ti^ 0 

[0 0 2 2 ] Tftfr^, * 1 <Dn-OHe8l5 1(51 
a) <hffU©:3>£^ h6 1 (61a) i^2(D3^^ 
EB5 2 (5 2 a) <blH2 ©:n > £ ^ h 6 2 (6 2 a) 
iTtlWREtBR*3 1 ( 3 1 a ) £fM^< <fc 5 tctt o 

& -2>#^r B8BA«tt 5 iB-r«a»tcKWT n -Y Jb 5 0 i*m 

[0 0 2 3 ] ±E1ff«REttSB 1 X\t. tf*RfBtf^3 
30 1 ZW 1 om< J:^Ccr3>r;U5 O&BJ&ZtiX^Zt tfr 

I ^^T' <fc 9 * # ft ISl^r ^^«Ci ^"pf^ tc 

ft£o 

[0 02 4 ] »— ©E««:j:*)»flE0fe»^, Hlf©5S 
S»iIM«^6C!>BB«: r £ IT, H= 1 /2 tc r 
(A/m) ©5«tC*3ns<t9«CBi*lB»3&SJBJ5SStl 

40 rjBjai/fcBtta^^O^BSR, SSrRSNit^i 
H = N • 1/2 7cRft^^ir^$na o * 
j%W©»«EttatB 1 rtt, S^p-C^-T^lnjtcn-YJU 

5 o tmwL s4aTi^c<tcc<fco. se*©»«Ei»r« 

[ 0 0 2 5 ] **IH©»«EttKB©Ha*ffi«: 

-?xmm?z>* ft*?. #12-19© (2 > « ( 1 > * 
50 ©A-AM(Kffis*7RL/s m ^m3<Dmmmte£vy 




[0 0 2 6] B2fc7jVr<fc56C. ¥>ff*8« 1 0 1 tc» 

2 tc« h ^ >t;* i o 3 ^aawtc^Bt-r s 

SH^lSSRiiS 1 0 4 tfSTI ( Shal 1 ow Trench I 

solation ) ffi&XBf&2tlXi,>2> 0 ±IBh^>>^£ 
Bf&ffi&l 0 3CCttN^ + *Jl/JB©MOS h7>^X^ 

i i i»^nri^o ccdmos h^>^^^ i i 

I tt, ±IE h 7 1 0 3±tcy- h(g» 

II i 2^ury- HSl 1 3 3&i«SESn, t<D? 

fiEfM 1 0 3 KlttV • FU^ >J£t*Jl 114, 11 
-hmffil 1 3TOP^x;^It|S l 0 2*** + *;l/JI5flS 
[0 0 2 7] ±IB^f*S« 1 0 1 ±K:tt±faS^tti b 

h7>^x^i 1 1 zmsmi ofUftRi 2 

ntl^. C©»1©»»B1 2 lteBLbSEV-* • F 

■u-f>tMii4. 1 1 bi,cmm$ti2>^>zz> b i 

16. 1 17^M$Wl^ 0 3 6CC±iB»l<DlH* 
1121 JtCCfctifE^ h 1 1 6 , 117 tcsaR-r 
SR^ttJLfc:* h#l 3 1, 13 2«^ntW 6 
[0 0 2 8 ] ±KS» 1 <D*fe*lg 1 2 i _htc«±tai%^m 
Ubf*h#13 1, 13 2^^2©«ill2 3^ 
J&JSEStiTC^. ±3B* 2 (Di&mmi 2 3 KB, 

^^M 3 3#Sa>*l"Cl>6. 3 6&t±iES&2<D*6*)8 
1 2 3±«CB*» - K» 1 1 ( 1 1 1 , 112. 
113, 114) «$n-Cl^ 0 CCDS^iA^^- 
FIR 1 1 KMftKWmB&ffl&Zm^XJ&l&TZ Ct& 
r*S 0 -Tfttofe, »ftii*'7- F«*JBli!E-r*«&JB 

T±«a»*x?*>*jno:LT, k«i 1 

[0029] ^ BlTSBUttl^ ±iB«#&#9- 

Fan itt, »^atB*ffli»raiE««jstt:jBjsjt-ra 
cifcpit8r*>s. -r&fr^ m2co«^Mi 2 3±cc 
»3©*6»ki 2 5wt^ t <Dm 3 mmmi 2 

JE«. ±fi»3<0»Ji*l 2 5±©**JttWftJB*«*. 
«{b*W««W««:<fc0»*'riC < !:K:<fc0, S^iA^ 

mmm 1 2 5ic»*&#9- fir 1 1 %mssz>$mm 

[0 0 3 0] ^X\ ±KS3 (Dimm 1 2 5 CCtiHRiB 




(5) «M 2003-174148 

8 

»JR-7<D« : f-iaS=i>3'^h4 5*JKJSE-r*. ^>^. 
^^^gafiifcj^T. Iff 3 (D^fJl 1 2 5tc}g;ifu 

ii*jtmLtc&. ±%mmnm&i&micmcx^ »j tji 
jf^-r & c i tc j: £ o ±iB2im<*^^ < r m 3 © je 

tkffil 2 BiCctJBStStifcJt^Kitt. JH3 0ta»Ml 

[0 0 3 1 ] ±E»3©l6l»l«±K:5aS»tt* 
10 JB4 2. *»tt*JB^6ft*?a^bHS»3 2, 

ttMSJI 3 3 , BifflSfeftJI/P 6 ft 3 IElt.fl 3 4 «r«0ET 

S5«8Bttt(t« 4 2 , «WbH50B 3 2, h >*;H6 
SJ13 3, gaffiH 3 4 tt, aTO^VcC^ttt, )lB^v, 

[0 03 2]^t, M3 tefrs-? J:^tC % U^*F£III 

eum>rss»ttfl* (bb«W3 4) (®fb 

@SJt) 3 2*5«fc^SM8tt#JB4 2*r(DJ.^f->y 
^rtf5 0 ^-©e*. ttfRialt^-T-^^t5 k «^-cm^Ji4 
1 S: JBflE-r ^> i i fc &c , C 4 1 00— ^ffliffiffliJ 

{CEittStiS»ri©3^jHB»5 1*»JSS"TS. cco^ 

±tt3R (CI, ) *ffil^OiJiEfi*6 0 dm 3 /mini 
U x^>^8ia©E^0. 5 Pa, SfrSg^r 
30 7 0°C, ±aRF^7-^2 5 0W, 

[0 0 3 3 ]^OT ( B4CC*-J-J:5CC/ U^* h*H 

*mi£L. *ti«:V^^CCffll»r»attf*JB (IB 
M34) -h>*;l/3»««3 3^rcDx->^>^tf 
ot ( IBtU3 4<h h>*JHB»»3 3iHhiti3 
2iTtf#RlBif.^3 1 ZBUZTZ. c©i^>^© 

40 hr % ar i © ^ -y ji/sm 5 i ±©*satt*iB < ibuji 3 

4) -h>*^«»J13 3fcl»*3ti4. C©x^> 

1 2 ) ^:ffit^cD?Sfi^6 0dm 3 /minit, x-; 
^>^#H«©E**0. 5Pa, lfifig^7 0°a 
±«RF^«7-*2 5 0W, T«RF^7-4 1 5 0W 

50 7CVDtt«cj:-3t % ±E1WREtBR : l 1 3 1 , gi!4 
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[0 0 3 5 ]±ie77X7CVDat^ ^vtx-e 
CR7 7X7CVDgI»^c B fcfc, 
IM^a h U>2*m|(7)C tX'fo*) s Electron Cyclotron 

Resonance©BgT'££ e ±IBC V D©J&JIIi£m*, — W 
iOt, WMJj^cmz-Wt Sisals (SiH, ) :« 
l=60dm 3 /min £i£§t (0, ) : 6 6 d 

m 3 /m i n <LT;Urf> (A r ) : SSES= 10 0 dm 3 
/mini», iSIIiMOEA^O. 2Pa, 7 io 
-Y^ajg(2. 4 5 GHz ) ^9 -£2 0 0 0W, RF 
^•9-*2 000W, AMSHiROaK* 3 0 0 •ctc» 

[0 0 3 6] c©flEHfft, {k^W««WB (fcTF, CM 
Pit^O, CM Pte Chemical Mechanical Polishinq (D 
08) CCj:-or, ±E»4<D«»JS7 1 «tffi<D¥tB4t£t7 
^o C« 4 ±ISlt$RI2tS^3 l<D±Ea*BfcHT*J: 

U-:MhI«E»=2 0 r pm, »«XHF*^-2*Z)|g«« 
£2 0 r pmu P^Ji^= 5 0 0 g f /2 . ifBffiCCW 20 
2.1* 1 4 w t %<D^ 'J ifri&T-fc^tokBMfc* »J V A7j<?g 

3 1 <D±Hicj88ST«>**ii*t^ HS2 1 &&m* 
/c 0 iEltWEtHR^f-3 l±*dtf±ffi»4©»ft»i7 

E»#&#»7-FSI1 ltti^M (m«i£3S) 1T£## 
&<&b'? M£2 lZBtitTZ. ±EU^hv 

*^#-> (Hts-^-t) 

[0 0 3 8]*Ot, S7^-Tct^6C, »4©*B»J9 
7 IJbKl, ±IB»#3A^b'y M»2 l£»M*r£S£2CD 
tetkiR <B*313CC*j^4»2<DfBIWWcffla) 73^ 
W*tf 5 0 0 n mCD/lSCCj&j&T S. C<Di$MT'«±l3 
SS4©*6SH7 l©fiSHilH«w:, ^V7X-ECR7' 40 

*4**^0Cfi»Jx.«*y^-7> (S i H< ) :»fl=60d 
in 3 /m i n (0 2 ) : S£g= 6 6dm 3 /mi 

ncr;b7>(Ar) :Si=100dm 3 /mini 
*flH>. ^cli^fflmcDE^^O. 2 Pa, 70p« 

(2. 45GHz) ^7-^2 000W, RF^7-^ 
2 0 0 0 W, JSKSH^fflfi* 3 0 0 'CtcS^T -5. 

[0 0 3 9 ]^t, CMPCCfcoT, ±Eflt5©JBJ* 
■ 7 3*ffi<D¥*ft*fir3. COW, ±E§£&#t:'* 

HBB2 i ±(<cmm<DB2 (Mx.mmmE.mm-e$z so 




«WB 2 0 0 3 - 1 7 4 1 4 8 

10 

^ 0 ±IBWS^CD-Wi ITU BulBm4©ffi,mii7 
KDWSiHatC. SfgXU-t§ga=20rpm 4 
B*3t»^f— ^©HK»*2 0 r pm. WBffi* = 5 
00gf/2, ffle?S6C0«*tf 1 4 w t %C7» 'J mil- 

us i ©pMccair i , *2©stta*Mi*s/c 

mi 3. 7l?:x^>^U, ±E»l©=WI/E» 

5 i ±©Msaucig-r&!it i <o««ffL7 4 tm2<omm 

?L7 5ce^-rS 9 C©x?*>yr«:, WUS2JS 

y£>(CHF 3 ) :St-3 0dm 3 /mi n^KS 
(O, ) : «ffi=9 dm 3 /m i ni7J^*> (A 
r) :Si=3 0 0 dm 3 /mini^l^ i>;f> 
y*H*W>E&*5. 3 Pa, WKflSt2 0 < C. ±£B 
RF^7-42 0 0 0W, TSPR 0 00W 

[0 0 4 l]^^t, 0 9CC^-r<fc^tc, CV 
D^CCcfcoT, ±BB»5©Jft«ai7 3±K:±EJ»l % H 
2 <D}giffi?L 7 4,7 5 fcHab&t? £ > ^ f">«*JBflE 
•r^>o ^C^, CMPCC^oT, ±8B*l, ^2(7)gg 
?L7 4, 7 5ft(D* tC±iBd'>^^f u >K*^^> J: ^tc 
±IB^5tD»#M7 3 ±©*»Jtt*>yxf->«*W« 
±BB»l. JB2©«3»?L7 4. 7 5fttt£> 
yxf->JR^6tt*»l. *2©=i>^^ KB l, 62 

^ ';>^tCJ:or, ±B«5©iaii7 3_BC|H2(D:3 
^;UI3B 5 2 *»flfr &^«>©*Wil*«Atf TJI/ 5 

K36, *«Ccj:or»2 93-r^ia»*»fiS'raA:a&<0 
L/t/^F7X^;^->H»l, -en^vx^ccffii^ 
r±gBzS^(tH<Dx^^>^tfor. ^2©-7' 

7^'6K 6 2tcSi|*rSii*)CC, U^T^FWCC^ 
T±E»*i&*e^ h«2 l €r«4«)W:B!«JS<fc9ecS2 
(D3^jHei5 2^M1-^ 0 COJ:^tcLr, mi© 

^F6l <hm2(D^>^^ h 6 2 i-C«*8Kl»JR-T-3 l 

[0 04 3 ] ±lfitf «E«««©HJi^r ^ l © 
l i»2©=»-/JHB3»5 2iSl ©=3>^7 
^ h 6 l i^2(0^>^^ F62 4r«*REMHR-¥-3 I 



(7) 



n 



msute t i> ft <, >mnwm<D<&Ti>m cofcatt. 

n -CM/ 5 0«c c fcoT^fti>^T-J:D*#ft*?JinEBJ , ii£ 

i£iegT3.±^{tff$js-rsc ^©i/n 

[0 044] 

mW<D%)M) «±. iftH^u/cJ:-5tc*:^cDte$Biett 10 
BfiS^n-CC^-SC-C. ^©n-OUKJ^-tmSIKW?::?! 

^tici^t^^,. Lfca^r. iisSHifttcikft 

4>ft I >Hi£-C J: <0 * £ ttmm&ff ;* & C £ # nj 
mctsiZ,. r&tofc. gf3fe©l/N (Nl±#*t5t) ©H 

[0045] *mn<Dffimmmm<D$m?>mc <*n 
«. mi <o=i^)i^mtm2<D=t-()i^tmi ©n> 20 

j;5K;3-fWMt5©T, ss justice <t fcftORSIW 
Hsfc-C J; 9 ftH»itS8J?£#££ 5 -If S C £ # pJ^fttS 

*BtBtf^iH£0j£T3c£an?i*s. ufcaso-c, 

imm**ffim.-tz>j:5tcBj&-t&(Dx> &*© 1 /n 
(N«##^t) ©mis-cg£*iig)«©mte6s^*5f#e»n* 
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zmmzm%im.>kB!&?zc£&xzz>. £^x. mm 

t4©HSt ^tf IRlB1S^g©ff5fiXA5 pjfgcc ft & . 

[0ffi©fsigft!anjn 

1 ] *#S^©tt$aiBtii§gK<&&-flte©ff^£7n 
•T4>©-C. tS«IB^g©m»^*'Jg|5©iSgB^7F 

rm^mmmmmx- 

[02] *^©tt$RIEtt^©»ji*fife{C^^»-|ISS 
©ff^£^lTW5$$Kffi0r £> 

[03 3 *^©tf$glBtt^S©^^«C^.5,-||]|S 
©ff^?:^-rfitB§^)S»iE0r & 

[04] ^Hj©ttfRIEt?.^©Si^ffiCc:^S-||SS 

(Dmm^-rmmmmwimmx$> 
[05] ^Hj©tt$siett.^g©sii*^i*K^?.-^sfe 

©Jf5«g?r^-r«tB§t8fiS»fE0-C$) 
[06] *2SBJ©tt#PBti£lg©i^*:£i£K<&S-3g^ 
©Jf^£^T«Bg*S)£»rffl0-e£> 

[07 ] *§zw<Dmmm^<Dm&j;mt l t%z>-mm 
<DBm*iF?nmmi&mwmx& 
[08] *iiHj©tf$afett^a©sS)t^ic^6-5iis 

©Jf^£^T©BS$;&iilrffi0-e& £ 0 

[0 9] ##£W©tf$RiE1^g©S3g;£ffiK<&S-iliS 
©ff*/S£^-f ttBStflJ&»rH0-e *> £ . 

[1f^©i*HJ] 

1-IMetWL 1 l~»*i&*«7-F«L 2 1-f 
trii^tTf hill!. 3 1 -tiMKEta*^. 3 2- 
@ t 3 3- h>*Jl4feliJf . 3 4-EttH. 4 1 
1, 4 2-S5»BEtt#Ji. 5 



[0 1 ] 
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F^-A(M) 5F083 FZ10 JA36 JA37 JA39 3A40 
JA60 MA06 MM9 NA01 PR03 
PR21 PR40 



